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PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
NAME  OF  DAM  - MUSCOOT  ID#  - NY61 

SECTION  1 - PROJECT  INFORMATION 


1.1  GENERAL 


Authority 


Authority  for  this  report  is  provided  by  the  National  Dam  Inspec- 
tion Act,  Public  Law  92-367  of  1972.  It  has  been  prepared  in  ac- 
cordance with  a contract  for  professional  services  between  Dale 
Engineering  Company  and  The  New  York  State  Department  of  Environ- 
mental Conservation. 

Purpose  of  Inspection 

The  purpose  of  this  inspection  is  to  evaluate  the  structural  and 
hydraulic  condition  of  the  Muscoot  Dam  and  appurtenant  structures, 
owned  by  New  York  City,  and  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property  and  to  transmit  findings  to  the 
State  of  New  York. 

This  Phase  I inspection  report  does  not  relieve  an  owner  or  opera- 
tor of  a dam  of  the  legal  duties,  obligations  or  liabilities  asso- 
ciated with  the  ownership  or  operation  of  the  dam.  In  addition, 
due  to  the  limited  scope  of  services  for  these  Phase  I investiga- 
tions, the  investigators  had  to  rely  upon  the  data  furnished  to 
them.  Therefore,  this  investigation  is  limited  to  visual  inspec- 
tion, review  of  data  prepared  by  others,  and  simplified  hydrologic, 
hydraulic  and  structural  stability  evaluations  where  appropriate. 
The  investigators  do  not  assume  responsibility  for  defects  or  de- 
ficiencies in  the  dam  or  in  the  data  provided. 


1.2  DESCRIPTION  OF  PROJECT 


Description  of  Dam  and  Appurtenances 


The  Muscoot  Dam  is  a masonry  dam  with  a maximum  height  of  55  feet. 
The  maximum  height  above  the  downstream  river  bed  is  approximately 
29  feet.  The  dam  is  1,130  feet  long  and  has  a thickness  at  the 
base  of  30-1/2  feet.  The  width  at  the  top  of  the  dam  is  5 feet. 

The  entire  top  length  of  the  dam  serves  as  a spillway  to  allow  flow 
from  the  impoundment  into  the  New  Croton  Reservoir  which  is  located 
at  the  downstream  face  of  the  dam.  A gate  house  is  located  at  the 
southern  end  of  the  dam  and  controls  the  flow  from  the  Muscoot  im- 
poundment into  the  New  Croton  Reservoir.  Flow  is  controlled 
through  six  2 foot  by  8 foot  sluice  gates  which  operate  from  the 
gate  house. 
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b.  Location 


Mnscoot  Dam  is  located  in  the  Town  of  Bedford  and  in  the  Town  of 
Somers  in  Westchester  County,  ‘lew  York. 

c.  Size  Classification 

The  maximum  height  of  the  dam  is  approx imatl ey  29  feet  above  fin- 
ished grade  of  the  reservoir.  The  storage  volume  of  the  dam  is 

approximately  10,750  acre  feet.  Therefore,  the  dam  is  in  the  in- 
termediate size  category  as  defined  by  the  Recommended  Guidelines 
for  Safety  Inspection  of  Dams. 

d.  Hazard  Classification 

The  New  Croton  Reservoir  which  receives  flow  from  the  impoundment 

of  the  Muscoot  Dam  has  a pool  elevation  four  feet  lower  than  the 

impoundment  of  the  Muscoot  Dai  . The  New  Croton  Dam  discharges  into 
the  Croton  River.  The  failur  of  the  Muscoot  Dam  could  cause  ex- 
cessive flows  into  the  New  Cn  ton  Dan,  which  if  it  failed,  it  would 
cause  flows  in  the  Croton  River  and  severe  damage  to  residential 
and  industrial  development  along  the  Croton  River.  Under  normal 
conditions  however,  there  is  little  head  in  the  reservoir  with 
little  threat  to  the  New  Croton  Dam.  Therefore,  the  dam  is  in  the 
significant  hazard  category  as  defined  by  the  Recommended  Guide- 
lines for  Safety  Inspection  of  Dams. 

e.  Ownership 

The  dam  is  owned  by  the  City  c New  York,  Bureau  of  Water  Supply. 

f . Purpose  of  Dam 

The  dam  is  an  integral  pa  t o'  ;he  W er  Supply  System  of  the  City 
of  New  York.  Water  from  he  ( oton  ' stem  is  used  by  the  City  for 
drinking  water  purposes.  The  ’uscoot  Dam  was  originally  construc- 
ted to  maintain  water  levels  the  shallow  portions  of  the  reser- 
voir upstream  from  the  Ne  i Cn  in  Dar  . Prior  to  its  construction, 
wafer  level  fluctuations  rov  ed  bn  ding  places  for  losquitos. 

The  Muscoot  Dam  was  const  ucte  to  e1  minate  this  Public  Health 
hazard . 


g.  Design  and  Construction  History 

Construction  of  the  Muscoot  Dam  began  in  May  of  1901.  Work  pro- 
gressed very  slowly  and  construction  period  was  extended  many 
times.  On  January,  1904,  the  Contractor  stopped  all  work  for  the 
winter.  In  February,  the  Aqueduct  Commissioners  declared  the  con- 
tract abandoned  and  stopped  the  remaining  work.  Bids  *;re  received 
for  finishing  the  dam  in  April,  1904  and  work  was  com| ’ eted  in 
January,  1906.  The  dam  was  cr  ipletel-'  constructed  of  asonry  ex- 
cept for  a short  section,  68  1 et  Ion  , south  of  the  > te  house 
which  was  built  on  the  bank  of  the  ri  >er.  This  nortn  consisted 
of  a masonry  core  wall  and  an  earth  Link  on  earl  side  .loping 
towards  the  river.  The  dam  was  found  xi  on  rock  with  1 ne  exception 
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of  a stretch  of  about  55  lineal  feet  which  was  founded  on  hard  pan. 
Each  of  the  coping  stones  was  anchored  to  the  masonry  by  twisted 
steel  rods.  The  whole  dam  from  the  northerly  end  to  the  gate  house 
acts  as  an  overflow  weir.  Its  crest  is  6 feet  below  the  assumed 
highest  water  level  in  to.?  reservoir  (Ref.  3).  During  the  con- 
struction of  the  Muscoot  Dam,  the  Croton  River  Valley  was  widened 
from  300  feet  to  400  feet  wide  at  a point  just  below  the  Muscoot 
Dam.  This  was  done  to  improve  the  hydraulics  in  this  section  of  the 
Reservoir. 

h.  Normal  Operational  Procedures 


The  Muscoot  Dam  is  visited  periodically  by  employees  of  the  New 
York  City  Bureau  of  Water  Supply.  The  gate  house  is  used  to  con- 
trol flow  into  the  New  Croton  Reservoir.  At  present,  copper  sul- 
phate is  being  added  at  the  gate  house  to  control  algae  growth  in 
the  New  Croton  Reservoir.  Water  levels  in  both  the  New  Croton 
Reservoir  and  the  Muscoot  impoundment  are  manipulated  during  the 
winter  months  to  kill  plant  life  which  flourishes  in  the  shallow 
areas  of  the  impoundments. 

1.3  PERTINENT  DATA 


a.  Drainage  Area 

The  drainage  area  of  the  Mus<  iot  is  116  square  miles. 

b.  Discharge  at  Dam  Site 

No  discharge  records  are  available  a"  this  site. 

Computed  Discharges:  (Dam  ac  s as  wir) 

Ungated  spillway,  PMF 
Ungated  spillway,  1/2  PMF 

c.  Elevation  (feet  above  MSI.) 

Top  of  dam  (at  gate  hou'.  ) 

1/2  PMF  discharge 
Maximum  pool  - PMF  disch  *'ge 
Spillway  crest 

Stream  bed  at  centerline  of  d n 

d.  Reservoir 
Length  of  normal  pool 


182, D00  cfs 
96,000  cfs 


210 

209 

214 

200 

169 


Not  computed 
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e .  St orage  (Above  Spillway) 


Top  of  dam 

1/2  PMF  surcharge 

PMF  surcharge 

f.  Reservoir  Surface 


Spillway  pool 


10750  acre  feet 
10000  acre  feet 
16000  ac.  e feet 


1266  acre 


g.  Dam 

Type  - Masonry. 

Length  - 1130  feet. 

Height  - 29  feet  (53  feet  to  foundation). 

Freeboard  between  normal  reservoir  and  top  of  dam  - 0.0  feet. 

10.0  feet  at  gate  house. 

Top  width  - 5 feet. 

Side  slopes  - 1 horizontal  to  2 vertical. 

Zoning  - Not  applicable. 

Impervious  core  - None.  See  Section  1 .2 . g . 

Grout  curtain  - No  information. 
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SECTION  2 - ENGINEER  INC,  DATA 


2.1  DESIGN 


The  information  available  for  review  of  the  Muscoot  Dam  included: 

1)  References  2,  3 and  5 in  Appendix  E. 

2)  Plans  and  maps  in  Figures  1 through  4. 

3)  Sheet  Table  No.  7,  File  149,  entitled  "Data  Pertaining  to 
Storage  Reservoirs  of  New  York  City  Water  Works  - Croton 
System". 

2.2  CONSTRUCTION 

Information  on  construction  can  be  obtained  from  New  York  City 
Board  of  Water  Supplies  Archives  and  to  a limited  extent.  Refer- 
ences 2,  3 and  5 of  Appendix  E.  Salient  points  on  the  construction 
activities  are  described  in  Section  1.2  of  this  report. 

2.3  OPERATION 

See  Section  4. 

2.4  EVALUATION 


The  engineering  data  and  references  reviewed  indicate  the  New  York 
City  structures  built  during  this  period  were  designed  and  con- 
structed very  carefully. 
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SCCTION  3 - VI Si  AL  INSPECTION 


3.1  SUMMARY 

a . General 

The  visual  inspection  of  Muscoot  Dam  took  place  on  July  27,  1978. 
The  dam  is  a partially  submerged  masonry  dam  structure  that  visu- 
ally looks  like  a weir  across  the  total  reservoir  width. 

b.  Dam 

Due  to  the  fact  the  dam  was  largely  submerged  and  that  the  spillway 
was  discharging  across  the  total  length  of  the  dam,  the  inspection 
team  could  not  get  out  on  the  dam  to  inspect  the  dam  surface.  The 
top  of  the  dam  appears  to  have  maintained  its  alignment.  The  ex- 
posed portion  of  the  dam  visually  conforms  to  the  plans. 

c.  Spill  way 

The  entire  top  of  the  dam  is  the  spillway.  Portions  visible  to  the 
inspection  team  (see  Photographs  1 and  3)  did  not  exhibit  any  prob- 
lems. Photograph  3 suggests  that  the  masonry  joints  on  top  of  the 

d.un  may  need  some  pointing  and/or  grouting. 

d.  Appurtenant  Structures 

The  gate  house  was  inspected  (the  structure  can  be  seen  in  the 
right  position  of  Photograph  A).  Six  sluice  gates  control  the 
flow.  One  of  the  gates  is  jammed  in  the  open  position.  The  other 
five  gates  are  operable. 

e.  Downstream  Channel 

The  downstream  channel  is  in  the  waters  of  the  flew  Croton  Reser- 
vo i r. 
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SECTION  4 - OPERA! [ONAL  PROCEDURES 
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4.1 


4.2 


l 
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PROCEDURES 

Operational  procedures  were  not  observed  by  the  inspection  team. 

The  dam  and  reservoir  are  owned  by  the  New  York  City  Bureau  of 
Water  Supply  and  are  maintained  by  the  staff  of  the  Croton  Division 
located  in  Katonah,  New  York  which  is  nearby  the  dam.  It  is  the 
staff's  responsibil ity  to  maintain  and  operate  the  facility  under 
the  direction  of  the  central  office  in  New  York  City.  During  nor- 
mal condition,  the  water  surface  elevation  of  the  reservoir  is  at 
the  spillway  crest.  Flow  through  the  structure  (below  the  dam 
crest)  is  controlled  through  six  2 foot  by  8 foot  sluice  gates 
which  operate  from  the  gate  house.  At  present,  copper  sulphate  is 
being  added  at  the  gate  house  to  control  algae  growth  below  in  the 
New  Croton  Reservoir.  Water  levels  are  lowered  in  the  winter  to 
kill  plant  life  which  flourishes  in  the  upper  shallow  impoundment 
areas. 

MAINTENANCE  OF  DAM 


t The  dam  is  maintained  by  the  Croton  Divisions  full-time  maintenance 

staff  which  has  full  capability  in  operation  and  maintenance  engi- 
neering for  the  facility. 


■ 
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SECTION  0 - HYDROLC  ,Y  AND  HYDRAULICS 


5.1  EVALUATION  OF  FEATURES 


a . Design  Data 

For  this  report,  no  information  relevant  to  the  hydrologic  and/or 
hydraulic  design  for  the  dam  was  available.  Analysis  provided  in 
Appendix  C was  performed  utilizing  information  obtained  from  con- 
struction documents  and  other  general  sources  of  information  listed 
in  the  reference  section  of  this  report. 

Visually  the  dam  appears  as  a simple  weir  structure  across  the  New 
Croton  Reservoir.  The  spillway  elevation  for  Muscoot  is  4 feet 
above  that  of  New  Croton  Dam  ind  Reservoir  downstream.  The  dam, 
which  is  approximately  29  fer  high  (53  feet  in  height  structurally 
to  its  foundation)  was  built  n the  early  1900's  to  control  mosqui- 
toes in  the  upper  reaches  of  he  Croton  Reservoir  near  the  Village 
of  Katanoh.  The  drainage  are  i contributing  to  the  reservoir  is  ap- 
proximately 316  square  miles  including  controlled  upland  drainage 
from  a large  number  of  water  upply  reservoirs.  Under  normal  hy- 
drologic conditions,  the  volt  ie  of  the  impounded  water  is  more  a 
function  of  the  inflow  from  t o upland  reservoirs  than  a function 
of  the  natural  watershed  cont  ibutinq  to  the  reservoir.  The  res- 
ervoir is  the  source  of  water  supply  for  the  downstream  New  Croton 
Reservoir. 

For  the  purpose  of  this  investigation,  the  dan  spillway  was  analy- 
zed with  respect  to  its  performance  under  severe  flood  discharges. 
Overtopping  is  not  a significant  concern  since  the  structure  per- 
forms as  a weir.  The  peak  flood  stage  is  also  of  little  concern 
since  the  dam's  tailwater  elevation  will  follow  the  peak  discharge 
stage  and  this  will  not  create  additional  head  in  the  structure. 

The  flood  event  rainfall  was  'eveloped  for  the  condition  of  the 
Probable  Maximum  Flood  (PMF)  or  the  watershed.  The  PMF  is  that 
hypothetical  flow  induced  by  he  most  critical  combination  of  pre- 
cipitation, minimum  infiltrat  >n  los  es,  and  concentration  of  run- 
off at  a specific  location,  ti  it  is  onsidered  reasonably  possible 
for  a particular  drainage  are.  . 

The  hydrologic  analysis  was  pt  rformed  using  the  unit  hydrograph 
method  to  develop  the  flood  hydrograph.  Both  Clark  and  Snyder  pa- 
rameters were  evaluated.  For  the  Clark  Method,  values  of  Tc  = 17.5 
and  R = 7.5  were  computed.  For  the  Snyder  Method,  values  of  Tpr  = 
11.60  and  Cp  of  0.6  were  used.  Two  unit  hydrographs  and  two  flood 
hydrographs  were  derived  and  compared  with  the  intention  of  eval- 
uating the  more  severe  discharge  from  the  flood  hydrographs  in  the 
spillway  analysis. 

The  Probable  Maximum  Flood  (PMF)  hydrograph  was  determined  using 
Probable  Maximum  Precipitation  rainfall  data  obtained  in  Hydro- 
meteorlogical  Report  No.  51.  An  index  rainfall  of  24.1  inches  for 
a 200  square  mile  area  for  a period  of  24  hours  was  adopted  for 
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t h<?  analysis.  Both  the  PMF  an  1 1/2  PMF  (SPF)  were  evaluated. 

The  1/2  PMF  was  assumed  to  be  ipproximately  the  Standard  Project 
Flood  (SPF)  in  utilizing  the  II. S.  Anny  Corps  of  engineers  llydro- 
logic  Engineering  Center's  Computer  Program  UHCOMP’.  The  peak 
discharges  for  the  Clark  Method  were  96,850  cfs  for  the  1/2  PMF 
(SPF)  and  182,441  cfs  for  the  'MF.  The  peak  discharges  for  the 
Snyder  Method  were  96,300  cfs  or  the  1/2  PMF  (SPF)  and  184,000  cfs 
for  the  PMF. 

The  flood  tydrographs  derived  ising  the  Snyder  parameters  were 
routed  over  the  structure  usinu  the  U.S.  Army  Corps  of  Engineers 
Hydrologic  Engineering  Center's  Program  HEC-1  using  the  Modified 
Puls  Method.  An  attempt  was  made  to  evaluate  the  upstream  reser- 
voirs' combined  effect  by  lumping  the  stage-storage  relationship  in 
the  analysis.  Assuming  3 feet  of  head  in  each  reservoir,  this  pro- 
vides 17,500  acre  feet  of  storage  prior  to  any  flood  discharge  at 

IMuscoot.  Additional  runs  were  made  considering  only  the  Muscoot 

Reservoir's  effect.  It  was  determined  in  both  types  of  analysis 
the  reservoir's  storage  had  an  insignificant  effect  on  the  dis- 
charge over  the  structure.  The  depth  of  flow  over  the  spillway  was 
computed  to  be  10  feet  for  the  1/2  PMF  (SPF)  and  14  feet  for  the 
PMF. 


SECTION  6 - STRUCTURAL  STABILITY 


6.1  EVALUATION  OF  STRUCTURAL  STABILITY 

a.  Visual  Observations  And  Data  Review 

The  dam  was  almost  completely  submerged  at  the  time  of  the  inspec- 
tion; the  headwaters  were  overtopping  the  weir  type  dam  by  a few 
inches.  None  of  the  dam  structure  could  be  examined. 

b.  Geology  and  Seismic  Stability 

There  were  no  outcrops  of  rock  seen  in  the  vicinity  of  the  south 
end  of  the  dam.  The  northern  end  of  the  dam  was  not  seen.  Accord- 
ing to  the  original  State  report  concerned  with  the  dam,  presented 
prior  to  its  construction,  the  north  bank  was  gneiss  and  schist  and 
the  south  bank  was  gneiss,  eic.  overlain  by  sand  and  gravel.  The 
Now  York  State  Geologic  Map  (1970)  shows  both  banks  as  well  as  the 
rock  beneath  the  dam  to  be  the  Inwool  Marble.  Prucha  (1959)  shows 
on  his  map  that  the  dam  is  sited  partly  on  the  Fordham  Gneiss  but 
mainly  on  the  Inwood  Marble.  The  trend  of  the  steeply  dipping  fo- 
liation is  easterly. 

The  marble  is  subject  to  solution  and  the  gneiss  often  contains 
layers  and  lenses  which  weather  in  time  thereby  yielding  rotted 
seams  which  would  permit  seepage.  There  is  no  evidence  of  this 
having  occurred  in  the  area  of  this  dam. 

Relative  to  the  dam  site,  thi  closest  known  faults  are  approximate- 
ly two  miles  distant.  One  f.  tit  lies  northwest  of  the  dam  and 
trends  northeast.  The  other  s to  the  southwest  with  a northwest 
t rend. 

Information  on  some  of  the  ee  Lhqual  -s  for  the  area  is  tabulated 
below: 


Pate  Intensity-Modi  tied  >rcal 1 i Location  Relative  to  Pam 
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1 1 ' 

6 m i . NW 

1937 

II 

6 mi . SW 

1938  (2X) 

III 

4 mi . SSE 

1938 

II 

6 mi.  SE 

f 

1964  (2X) 

II 

4 mi.  SSE 

1964 

V 

4 mi.  SSE 

T 

1967 

V 

6 mi.  SW 

| 

The  dam  is  located 

in  an  area 

designated  Zone  1 on  the  Seismic 

• 

Probability  Map. 
designation. 

f'onvent.  ion 

assumes  no  earthquake  hazard  for  this 

J 


Data  Review  and  Stability  Evaluation 


| Design  drawings  applicable  to  stability  evaluations  made  available 

■ for  this  study  are  limited  to  dam  cross-sections.  Soil/rock  prop- 
erties and  upstream/ down st ream  water  conditions  utilized  for  the 

| dams  design  are  not  known.  As  part  of  the  present  study,  stability 

1 evaluations  have  been  performed.  Actual  properties  of  the  sites 

foundation  soils  and  rock  have  not  been  determined;  where  data  was 
. lacking,  simplifying  assumptions  felt  to  be  conservative  have  been 

applied.  The  conditions  for  (1)  an  upstream  water  level  at  the 
1 damtop  elevation,  with  ice  acting,  and  a downstream  water  level  at 

the  downstream  ground  elevation;  and  (?.)  an  upstream  water  level 
I five  feet  below  the  top  of  the  dam,  with  ice,  and  a downstream  wa- 

< ter  level  at  the  downstream  ground  elevation;  and  (3)  an  upstream 

water  level  at  the  damtop  elevation,  with  ice  acting,  and  a down- 

■ stream  water  level  10  feet  below  the  top  of  the  dam,  have  been 

| studied. 

The  analysis  performed  (See  Apendix  P)  indicates  marginal  but 
* I satisfactory  stability  ag  linst  overtn  ning  for  combinations  of 

• upstream  and  downstream  witer  >vel s md  ice  loadings.  Generally, 

the  computed  factors  of  safety  become  lower  as  the  difference 
between  headwater  and  tailwater  elevations  increase. 

Critical  to  the  analysis  and  resulting  indication  of  stability  are 
the  items  of  uplift  water  pressures  acting  on  the  base  of  the  dam 
and  relative  permeabilities  of  the  sites  foundation  soil  and  rock. 
The  analysis  uplift  force  was  based  on  a full  headwater  hydrostatic 
pressure  acting  on  the  dams  upstream  corner  and  a full  tailwater 
hydrostatic  pressure  acting  at  the  dams  downstream  corner.  Uplift 
pressures  were  assumed  to  vary  linearly  between  the  dams  upstream 
and  downstream  corners,  and  act  upon  100  percent  of  the  dam  base. 
For  the  combinations  of  upstream/downstream  water  levels  studied, 
the  uplift  represents  a condition  of  low  factors  of  safety  against 
overturning. 

The  assigned  uplift  force  is  C'nservafive  but  may  also  be  too 
gr*at.  The  prediction  of  upl  i t.  acti  g on  the  base  of  a gravity 
dan  supported  on  rock,  wi  hout  iavin<  informaticn  on  the  permea- 

Ibi I ity/seepage  properties  of  the  foui  ation  rock  stratum,  repre- 
sents an  engineering  analysis  area  o<  great  uncertainty.  If  the 
permeability  of  the  rock  stratum  foundation  is  very  high,  the  up- 

II i ft  pressure  on  the  dams  upstream  corner  could  be  less  than  a hy- 
drostatic pressure  computed  on  the  basis  of  a full  headwater  eleva 
tion.  The  full  headwater  hydro  tatic  ressure  is  felt  to  be  rea- 

Isonable  vrtiere  the  permeability  of  the  rock  foundation  is  very  low 
compared  to  the  permeability  of  soil  in  back  of  the  dam  (upstream 
side).  If  the  rock  is  layered  and  jointed,  the  uplift  computed 
assuming  a linear  variation  of  pressure  and  a resulting  force  act- 

Iing  only  on  an  area  equal  to  the  dam  base  could  be  too  low.  How- 
ever, if  the  rock  is  very  sound  and  impermeable,  seepage  would  be 


very  low,  and  uplift  pressures  of  significance  would  require  a long 
period  of  time  to  develop.  Sinilarly,  within  the  masonry  itself 
(s.iy  near  the  base  of  the  dam)  hydrostatic  pressures  from  |jermea- 
ting  headwater  potentially  causing  the  same  effect  as  uplift  at  the 
base  of  the  dam  could  require  a considerable  period  of  time  before 
reaching  a significant  magnitude.  A conclusion  drawn  from  these 
latter  conditions  is  that  the  computed  uplift  utilized  in  this  re- 
ports stability  analysis  mey  not  exist  at  present  and  may  only  de- 
velop at  some  future  time.  Without  a high  uplift  force  acting,  the 
factor  of  safety  for  stability  against  overturning  and  sliding 
would  be  at  a level  considered  acceptable  for  design. 

The  dam  has  a proven  record  on  stability  for  conditions  where  the 
difference  between  the  upstream  and  downstream  reservoir  levels  is 
not  great.  Desirably,  future  water  level  differences  will  not  vary 
greatly  from  past  practice.  Any  future  requirement  for  significant 
lowering  of  the  downstream  reservoir  while  maintaining  a full  or 
near-full  upstream  reservoir  or  applying  loading  conditions  not 
considered  herein  should  be  accompanied  by  proper  engineering 
studies  to  assure  adequate  stability  for  the  dam.  For  such 
studies,  reliable  data  on  uplift  pressures  will  be  important. 
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SECTION  7 - ASSESStCN r /REMEDIAL  MEASURES 


7.1  DAM  ASSESSMENT 

On  the  basis  of  the  Phase  I visual  examination  and  engineering 
analysis  pertained  herein,  the  Muscoot  Dam  appears  to  be  adequate 
for  normal  operation.  Since  the  dam  was  largely  submerged  (see 
overview  photograph)  a substantial  portion  of  the  inspection  cri- 
teria (Ref.  1)  could  not  be  applied  in  the  inspection  and  report 
effort.  However,  it  is  not  recommended  that  the  reservoir  be 
lowered  at  this  time  to  be  inspected  further. 

From  the  stability  analysis,  it  is  generally  recommended  that  fu- 
ture water  level  differences  should  not  vary  greatly  from  past 
practices.  While  the  factor  of  safety  in  stability  is  marginal  but 
satisfactory,  future  requirements  for  significant  lowering  of  the 
downstream  reservoir  while  maintaining  a full  or  near  full  upstream 
reservoir  or  applying  loading  conditions  not  considered  herein 
should  be  accompanied  by  proper  engineering  studies  to  assure  ade- 
quate stability  for  the  dam.  For  such  studies,  reliable  field  data 
on  uplift  pressures  are  important. 

7.2  REMEDIAL  MEASURES 

No  remedial  measures  relative  o dam  safety  can  be  recommended  at 
this  time.  Further  stability  -valuations  are  recommended  prior  to 
lowering  the  downstream  reservoir  levels  significantly  below  the 
upstream  level. 
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SECTION  7 - ASSESSMEN  /REMEDIAL  MEASURES 


7.1  DAM  AS'LSSMENT 

On  the  basis  of  the  Phase  I v sual  examination  and  engineering 
analysis  pertained  herein,  tin  Muscoot  Dam  appears  to  be  adequate 
for  normal  operation.  Since  he  dam  was  largely  submerged  (see 
overview  photograph)  a substantial  portion  of  the  inspection  cri- 
teria (Ref.  1)  could  not  be  applied  in  the  inspection  and  report 
effort.  However,  it  is  not  recommended  that  the  reservoir  be 
lowered  at  this  time  to  be  inspected  further. 

From  the  stability  analysis,  it  is  concluded  and  recommended  that 
future  water  level  differences  should  not  vary  greatly  from  past 
practices.  Any  future  requirement  for  significant  lowering  of  the 
downstream  reservoir  while  maintaining  a full  or  near  full  upstream 
reservoir  should  be  accompanied  by  proper  engineering  studies  to 
assure  adequate  stability  for  the  dam.  For  such  studies,  reliable 
field  data  on  uplift  pressures  will  be  Important 

7.2  REMEDIAL  MEASURES 

No  remedial  measures  relative  to  dam  safety  can  be  reconmended  at 
this  time.  As  mentioned  abovo,  pursuant  to  lowering  the  downstream 
reservoir  while  maintaining  head  in  the  upper  further  stability, 
further  evaluations  are  recommended. 
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West  Elevation 


Section  A-B 


Inlets 


Stopcocks!  Remarks 


Accession  No. 


Recorder 


CONCRETE/MASONRY  DAMS 


Not  observable 


STAFF  GAGE  OF  RECORDER  None. 
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VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


SHEET 


DOWNSTREAM  CHANNEL 


RESERVOIR 


RAINFALL/RESERVOIR  RECORDS  None. 


ITEM  REMARKS 


CIECK  LIST 

HYDROLOGIC  & HYDRAULIC 

Engineering  data 


DRAINAGE  AREA  CHARACTERISTICS: 

82.13  sq.  miles 

ELEVATION 

TOP  NORMAL  POOL  (STORAGE  CAPACITY): 

196.40 

ELEVATION 

TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY): 

196.40 

ELEVATION 

MAXIMUM  DESIGN  POOL: 

196.40 

ELEVATION 

TOP  DAM: 

196.40 

CREST: 

a. 

Elevation 

196.40 

b. 

Type 

Weir  crest 

c. 

Width 

4.00  feet 

d. 

Length 

1130.0  feet 

e. 

Location  Spillover 

Ent i re  length  of 

dam. 

f. 

Number  and  Type  of  Gales  None. 

OUTLET  WORKS: 

a. 

Type  Gated 

nasonry  conduits  (see 

this  report). 

b. 

Location  Gate 

house. 

c. 

Entrance  Inverts 

170.00 

d. 

Exit  Inverts 

170.00 

e. 

Emergency  Dra indown 

Facilities  None 

HYDROHETEOROLOGICAL  GATES: 

a.  Type  None 

b.  Location  None 

c.  Records  None 


MAXIMUM  NON-DAMAGING  DISCHARGE: 
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rpov.-il  Water 
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Cre  ci  iv 
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« utcr  line  of  tiu  'rurture,  a veili'-al  thickness  a1  this  1 ibmi 


.inches  vertical  to  a foot  horizontal  on  the 
feet,  and  the  top  surface  extends 


f-  a vertical  heij-  of  ... . 


6.  The  mat'  .al  of  the  left  bank  ir.  ,'h'-  0 C-r  r 


feel  above  e sp:  ;y  ere 

iir.hr.C-  ; ti  r °v  •i*iri,ka  friArtSTMT*-! 


...inches 


to  a fool  horizontal,  a thiekm  s of 


ret  1 a heij.li!  of 
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i.i.  Win  I i ll  tin:  I in  ol  * I:  layers' 
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cubic  feet  per  second  on 
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. The  ne  .ionin  taiov.::  d.ov;  of  tile  sire;  m ..t  th.  stna-lim  was 
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• ••!>;*?>  tinea UOS by  . t'.ie.  Gxby  ot- "It.  ■ V,.  • - 


APPENDIX  C 


HYDROLOGIC  AND  HYDRAULIC  CONHJTATIONS 


in  STETSON  • DALE 


MANKfRS  Ilf*  1ST  BINDING 
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Tc.+R  = 6’SU 

<1.30 
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UTICA  • NEW  VORK  • 13S01 


'EL  31  b- 797*5800 
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INJT  GRAM  A R D PYDROgRAFP  C(’"f  . 1. 1 Y Ivoo  (REVISED  AUGUST  19/A) 

I.  Y DRt  LOG  I L ENGINEERING  CENTER  (ill) 
l)  A V 1 S # C A 


PI*  IK  * T IONS  AVAILABLE 

11ME  INI  = SET  Iht  INTERVAL  OF  » L L C 'PPUTAT  IONS 

t AIT  H = DISPUTE  U M BY  iMul«  CLARk#  OR  SNTDER 

(AIN  = INPUT  RAIN  AND  LOSS  RATE  DATA 

RUNOFF  - INPUT  BASE  FLOW#  COMPETE  R PRINT  MYDROIRAPH 

F A T = PRINT  UNIT  HYDROGRAPh  ONLY 

STOP  = STOP  EXECUTION  Of  PRO  .RAM 

USER  »US1  SELECT  OPERATION  DESIRED 
.••AY  RETURN  TO  ANY  OPERATION 


SELECT  1-0  ( 1 * T I ME  IAT#c'=UNIT  P # 3 = R A 1 N # R = RUN C F F # 5 « P N T # * 6 « S T Of) 
INTER  T 1 ' E INTERVAL (MIN)a  U U . 


select  i-g  u = timl  im#c=unit  i.3=rai  ,a=runc ff #s=pnt# ’6=stop) 

■St ER  DRAINAGE  A Rt  A (SOMJ)  s .IS.Ue 
SELECT  1-3  (1  = 1NFUT  um#  <>  = clark  3*s:  .aER  ) i 

i n T t R NU  bEfi  OF  TIME-AREA  ORDIN  US  ( = NONEU  L 
INTER  CLARKS  1C  AND  R (MRS)  = 1/.S0  7.5C 

TP  CP  TC  H 

13. 6U  0.7SV  17.SU  7.S 


I 

ILELT  1 -fc  <1  = T1M  IM/2  = <NIT  H » J R A I h,  , 4 = RUN  L F f / 5 = PN  T / * 6 - S TO  P ) 3 

■Mkk  R«1  l(  INPl  kV  IfllS  - l -Ob 

5 L L t C T 1-3  ( 1=KAIN/  2=SFS/  3=FMS  ) 2 

I ME  K SPS  INDEX  R A I N F ALL  (IN)  = 12.0G 

•.MEN  TRSIL  AND  T R S D « (SQM)  = 1 .00  315.00 

■ . t L E C T 1-3  (1MN1T-KO  *ST/  2=ACUH  LOSS/  3=SCS)  1 

fNTEk  INITIAL  LOSS(IN)/  CONSTANT  IOSSUN/HR)  = 1 .00  0.1C 


STLECT  1-6  (1=T1KT  INT  / 2 =UN I T H / 3 = R A I N / 4 = RUNG  F f / 5 = F N T / * 6 = S TO  P ) 4 


r.TER 

A 

T II  Lfc 

PLlmSE 

NUSCOOT  DAK 

Ir'L 

N TEK 

STMu/URCSN/AND  RT10R 

= 630 

.00  63C 

.00 

hR  Ml) 

Km  I N 

LOSS 

EXCESS 

UNIT  i.G 

REC  SN 

FLOW 

3 

0 

L .01 

0.01 

0.00 

1133. 

630. 

630 

0 

0 

o . 0 1 

U .l;1 

0 . GO 

3961  . 

o30. 

62C 

9 

C 

C .03 

0.03 

C.00 

7391  . 

630. 

630 

12 

C 

0.03 

0.03 

0.00 

1019b. 

630. 

6*0 

15 

0 

0.10 

0.10 

0.00 

11391. 

630. 

630 

It 

G 

L .20 

0 . 20 

L .00 

10373 . 

6 30 . 

6 3C 

21 

C 

C .02 

0.02 

C.00 

7777  . 

630. 

630 

2m 

0 

i .02 

U.02 

0.00 

31»5  . 

a30. 

6 30 

27 

0 

0.05 

0.05 

0.00 

3957  . 

630. 

630 

3 L 

0 

( .05 

0.05 

0.0L 

2303. 

630. 

630 

33 

0 

(.13 

0.13 

0 .00 

1537  . 

630. 

630 

36 

0 

C . 1 3 

0.13 

0 .00 

1023  . 

630. 

630 

39 

c 

0.9  5 

0.37 

C.Ob 

683 

630. 

721 

92 

0 

...91 

U . 30 

0.61 

95) 

!'3C . 

It  38 

95 

0 

0 .06 

0.0b 

0.0" 

30- 

•o. 

36  37 

9 i- 

0 

i . Oo 

0 .03 

U.Oi 

20: 

>0. 

55  55 

51 

0 

L .30 

0.30 

0 .Oo 

135 

30. 

7 758 

5 9 

0 

L .30 

0.30 

J.OO 

9l 

30. 

8378 

5 7 

c 

U.79 

0.30 

0.95 

• 30. 

8135 

60 

0 

0.79 

0.30 

0.99 

330. 

82e5 

63 

0 

2.77 

0.30 

2.97 

630. 

12930 

c 6 

c 

5.63 

0 .3U 

5.33 

630. 

27363 

6 9 

0 

f .99 

0.30 

0.15 

6 3C . 

52259 

72 

0 

L .99 

0.30 

0.15 

630. 

7 7 b 9 2 

75 

n 

C .02 

0.02 

0.00 

630. 

99727 

/b 

L 

l .02 

0.02 

C.CL 

o30  . 

5eP93 

M 

0 

1.05 

0.05 

C.00 

630. 

63758 

c 9 

0 

0.05 

0.05 

0.00 

6 30. 

62092 

27 

u 

0.17 

0.17 

0.00 

63C. 

922  71 

9 0 

L 

0.35 

O.bO 

u.C5 

630. 

28613 

93 

0 

( .03 

0.13 

0.00 

630. 

19942 

»6 

0 

0.03 

0.03 

0.00 

630. 

1 3379 

99 

0 

6 3 C . 

9391 

C-3 


1 


I 

SELECT  1-g  ( 1 = T I Mfc  IM/2=UN1T  »■  / 5 = K A l G /4  = RUN(  » F , 5 = PN  T , ' 6 = S TO!  ) 
I ttfTER  11NL  INTERVAL  ( MI N ) = KC. 


SELECT  1-6  (1=T1MF  1M/<!  = UMT  H / 3 = R A . 4 = RUNL  F F / 5 = PN  T , • 6=  S TOP  ) 2 

lNTEK  OR  » I N A G k AREA  (SQM)  = 515. UL 

SELECT  1-3  ( 1 ■=  1 NPU  T UH,  2 = Cl A RK / 5=Sf.V0ER  ) 3 

iMER  SNYDERS  CP  AND  TP  (HRS)  = C .62  11. (SO 

INTER  INITIAL  EST.  CLARKS  TO  K (HRS)  (0=DEFAILT)S  0.00  0.00 


TP 

CP 

TC 

R 

9.82 

0.591 

13.71 

a . '(  7 

11.41 

U .060 

13.9** 

9 .<6 

11.59 

0.642 

13.94 

* .52 

11.63 

0.O34 

13.94 

9 .6  5 

1 1 .64 

0.629 

13.94 

9 .65 

SELECT  1-6  (1=T1ME  INT,2=GNIT  H , 5 =R A 1 N , 4 = RUNv F F , 5 * PN T # ' 6 * STOP  ) 3 

l\TEK  RATIO  IMPERVIOUS  = G.00 

SELECT  1-3  ( 1 = R A 1 N / 2 = S F S/  3 = PN5  ) 2 

ESTEP  SPS  1N0LX  RAINFALL  (IN)  = 1c. Ul 

f ..TER  TRSPC  AND  TRSOA  (SQM)  = 1.GI  315. GG 

StLECT  1-3  (1 =IN1T*C0NST / 2=AC0M  LOSS/  3=SCS)  1 

ENTER  INITIAL  LOSS(IN)/  CONSTANT  LOSSUN/HR)  = 1.UU  C . 1 (J 


1 t LEC  T 1-6  ( 1 = T I M E 1NT/2=LNIT  H / 3 = R A 1 N / 4 = RUN C f F / 5 = PN T / 1 6 = S TOP  ) 4 

LmTER  A TITLE  PLEASE  - MUSCOG’  SPf  _ 

enter  STRTQ/QRCSN/AND  RT10R  = 63G.U0  63C.U0  1.00 


PR 

MN 

RAIN 

LOSS 

EXCESS 

UNI  HG 

3 E C SN 

F LCv 

3 

0 

0.01 

0.01 

0.00 

12  ‘ . 

630. 

6 30. 

6 

G 

0.01 

0.01 

0.00 

45.  j. 

65G  . 

6 30. 

9 

0 

0.03 

0.03 

0.00 

845  3 . 

630. 

6 30. 

12 

0 

L.G3 

U.C3 

G .GO 

1 C98  3 . 

63G. 

631 . 

15 

0 

C.10 

0.10 

0.00 

1C747. 

630. 

630. 

16 

0 

G . 2 (1 

0.20 

0 .GO 

e 5 2 5 . 

630. 

630. 

21 

0 

G .02 

0.02 

0.00 

6231  . 

630. 

630. 

c 4 

G 

G.02 

0.02 

G .GG 

4555  . 

630. 

630. 

27 

0 

0.0  5 

0.05 

C.00 

3329. 

630. 

630. 

30 

0 

G.05 

0.05 

G .00 

24  3. 

630. 

630. 

33 

0 

0.13 

0.13 

G .00 

1?  5. 

630. 

630. 

ic 

G 

L.13 

0.13 

G . G'G 

13  . 

6 3G . 

t 3(  . 

3 V 

0 

0.45 

0.3? 

O.Cfc 

9 

63G. 

7 31*  . 

42 

0 

U.V1 

0 . i(< 

O.M 

6 

630. 

1 7t1  . 

45 

0 

0.08 

0 .08 

0.00 

5l  . 

630. 

**C95  . 

4k 

0 

*/ . C k 

0.68 

L . L L 

3 • . 

6 30 . 

0 6 6 5. 

51 

G 

G . 30 

0.30 

0 . GO 

2 ’. 

6 3G . 

<.185. 

5- 

L 

0.30 

0.50 

G.OG 

1 . 

630. 

7 1 6c  . 

57 

G 

0.79 

0.30 

0.49 

1<  5. 

630. 

6955  . 

oG 

G 

g.79 

0.30 

G . <*  9 

1l  . . 

631. 

76 6 s . 

63 

0 

2.77 

0.30 

2.47 

630. 

13237. 

66 

G 

J .63 

0.30 

5.33 

630. 

30545. 

69 

0 

0.49 

0 . 30 

0.19 

630. 

58433. 

i 2 

G 

L .49 

C.io 

G.  19 

63G. 

84  5 6 C . 

75 

C 

0.02 

0.02 

G .00 

630. 

v62fiV . 

t c 

G 

0.02 

0.U2 

0.00 

63G . 

o8582. 

fcl 

0 

0.05 

0 .05 

0 .GO 

630. 

69916. 

84 

G 

G.G5 

0 .L5 

0 .GG 

630. 

51917. 

87 

0 

C . 1 7 

0.17 

0 .GO 

630. 

3k  2 44 . 

50 

0 

0.35  0.30 

0.05 

630. 

2t 1 fcb . 

93 

0 

0.03  0.03 

0.00 

630. 

20956. 

9o 

0 

U.03  0.03 

0.00 

63g  . 

15743. 

59 

n 

630. 

11911 . 

1 C2 

0 

63U. 

8965. 

1 C 5 

0 

630. 

6757. 

1 0 8 

o 

630. 

3 1 1 U . 

111 

c 

630. 

3905. 

'»  1 4 

0 

630. 

3C25. 

117 

c 

63C. 

2344. 

i 2 0 

c 

630. 

1846. 

12  3 

0 

630. 

1327. 

1 26 

0 

630. 

725. 

1 if  9 

0 

630. 

685. 

132 

0 

630. 

655. 

1 35 

0 

63C . 

649. 

1 

0 

630. 

644. 

141 

0 

630. 

64C . 

144 

0 

630. 

637  . 

147 

0 

630. 

635. 

150 

0 

630. 

630. 

153 

0 

630. 

630. 

1 OTAL 

14.5*  4.t>8 

9 .90 

c 7 4 4 f . 

32130. 

099851 

I 

I 

SELECT  W ( T = T I M E lST/^UNIT  H#;-RA  I N , 4 =K ON C F F , 5 = FN T / *6=ST0P  ) 1 

| t MEN  TIME  INTERVAL (MIN)=  1 2 t . 

I SELECT  1-c  (1=TIME  IPT#2=UNJT  H f 3 = K A I N / 4 = KUNC  F F / 5 = PNT  # '6  = STOP  ) 2 

!MED  DRAINAGE  AREA  < SOP*  1 ) = 315. 00 

SELECT  1-3  ( 1 = INPUT  UH*  2-CL ARK/  3=SNYDEB  ) 2 

t MER  NU*UEK  OF  TIME-AREA  ORDINAItS  <L=NCNE)=  ( 

I lNTER  CLARKS  TC  AND  R (HRS)  = 1 7.50  7. 50 

TP  CP  TC  R 

? 13.6(1  0.75V  1 /.50  7.50 


I SELECT  1-6  ( 1 = T 1 M t lNT/2=UNIT  H , 5 = R A 1 N , 4 = K UNO F F , 5 = PN T , • 6 = S TOP  ) 3 

1 E n T E R RATIO  IMPERVIOUS  = (.01 

.UlECT  1-3  ( 1 = R A 1 N * 2=SPS/  3 = PMS  ) 3 

IiMER  FMS  INDEX  RAINFALL  (IP)  = 2 4 . 1l 

ENTER  R6/R12,k24/k46,R72,r96  = 6 .00  Hi. 00  '5.70  10V.70  115.50  C.00 

t.MER  TRbrC  AND  TkSDA  (SQIU)  = O.JU  315.00 

• ftLECT  1-3  (1=IN1T*C0NS1 / 2=ACUM  LoS.,  3=5CS)  1 

j lNTER  INITIAL  LOSS(IN)/  CONSTANT  LOSMIN/FR)  = 1.00  C.10 

SELECT  1-6  ( 1 =T I M F 1NT/2=UN1T  H / l = R A i N / 4 = h JNC F F / 5 = T N T / * 6 = S TOP  ) A 

ENTER  A TITLE  PLEASE  - MUSCOOT  EMF 

INTER  STKTu/LkCSN/AND  RTIOR  = 630l00  63C.00  1.00 


R K 

MIN 

rain 

LOSS 

EXCESS 

UNIT  HG 

RECSN 

FL  ^ * 

3 

0 

( .0  > 

0.09 

0.00 

113  3. 

630. 

630 

6 

0 

L . 0 V 

0.05 

0.00 

3961  . 

630. 

630 

V 

0 

C .22 

0.22 

o.oc 

7391  . 

630. 

63C 

U 

0 

( .22 

0.22 

0.00 

1 C 1 9 

63l  . 

630 

15 

0 

0.65 

0.51 

0.1  A 

1 13A1  . 

630. 

83a 

K 

0 

1 . A 1 

0.  JC 

1.11 

1 C37  . . 

63^ 

2601 

21 

c 

u.n 

0.14 

0.00 

777/. 

6 3 « 

635  7 

£ A 

c 

i . 1 ** 

0.1'. 

0 . i. 

518  . 

63, 

1 0 6 / k 

c 7 

c 

0 .63 

0 . .1 1 

0.3  3 

3A5  . 

63k  . 

1 4 36r. 

.iti 

G 

L.63 

0 . 30 

0.33 

230  . 

63i  . 

1 6 7 o t 

33 

0 

1.50 

0.30 

1 .20 

1537  . 

630  . 

1 86  50 

- 6 

0 

1 .5u 

0 . 3l 

1 .20 

102  5 . 

630. 

221 13 

3 v 

0 

A. 75 

0.30 

A . A 5 

683. 

630 . 

327t0 

Uc 

0 

V . 6 A 

0.30 

9 . 3 A 

456  . 

630. 

61361 

A 5 

0 

0.95 

0.30 

0.65 

30  *.  . 

630. 

10592C 

At 

0 

L.95 

0 . 5 (i 

0.65 

203  . 

630 . 

1 505t  1 

51 

0 

C.OA 

0 .LA 

U.CO 

135. 

65C . 

179616 

5 A 

c 

0.0  A 

O.CA 

0.00 

90  . 

630. 

182441 

57 

0 

0.09 

0.09 

0.00 

630. 

158323 

61 

0 

0.05 

0.u9 

0.00 

630. 

118552 

1 

I 


f~  3 

0 

0.29 

0 . /V 

0.00 

6 30. 

61663. 

v:6 

r. 

( » • b < « 

O.J(. 

0 .it 

63C. 

55533. 

e V 

c 

l!  .06 

0.06 

0.00 

63C. 

38122. 

r c 

L 

i.  .06 

0 . C 6 

C .01 

6 3c  . 

26851  . 

75 

c 

630. 

1 96 1 6 . 

7 c 

c 

630. 

U562. 

Si 

u 

630. 

10689. 

«*<♦ 

0 

6i0. 

7560. 

„ 7 

n 

63C. 

5181  . 

>0 

o 

630. 

3554 . 

53 

0 

630. 

2340. 

H' 

L 

630  . 

1207. 

>5 

C 

630. 

576. 

U2 

0 

630. 

621. 

1 l5 

C 

630. 

758  . 

Kii 

0 

630. 

715. 

1 1 1 

0 

630. 

6S  7 . 

1 14 

C 

630. 

666. 

1 1 7 

0 

63C. 

655. 

t 20 

(I 

630. 

630. 

1l3 

0 

630. 

630. 

1 .TAL 

c4  .o0 

3.06 

19.72 

67533. 

25630. 

1357961 
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c-'i 


I 

I 

I 


SELECT  1-6  ( 1 = T I h E INT,2=UNIT  H / 3 = R A . i / 4 = RUN  (J  F F , 5 = PN  T , ' 6 = S TO  P ) 
t T E R Tl.'.f  INTERVAL  (I«1N)  = ISC. 


SELECT  1-fc  ( 1 = T 1 ME  1NT,2=UNIT  H /■  3 = R A J ,4  = RUNG f F # 5 = PN T , * 6 = S TO P ) 

tMEk  DRAINAGE  AKEA  < S Ql*  1 > = 315.01 

FtLECT  1-3  (1  = IN»‘UT  UH,  ?=CLARK»  3-S*  yDER  ) 3 

;NT  L R SNY  liEHS  CP  AND  TP  (HRS)  = 0.6?  11. ?0 

INTER  INITIAL  EST.  CLARKS  TO  K (HRS)  ( 0=  D E F A I'L  T ) = 0.L0  C.OC 


1 


2 


TP 

CP 

T C 

R 

9.35 

0.575 

13.41 

c . 24 

11.14 

0.677 

13.41 

K • V3 

11.26 

0 . 6 5o 

13.41 

9.37 

11.35 

0.642 

1 3.25 

9.63 

11.30 

0.635 

15.23 

9.78 

11.32 

0.630 

13.08 

9.78 

1 1 .25 

O.t/50 

13.0  8 

9 .78 

s L l E c T 1 - 

t 

( 1 = T I M t:  INT,*=0N1T  H , 5 = R A 1 . /4  = RU  NO  F F , 5 = P N T # * o = 

STOP  ) 

l < IER  RATIO 

IMPERVIOUS  - 

C.OC 

SLLtCT  1- 

3 

( 1 = R A I N # *=SPS* 

3 =PM  S ) 3 

t /,TER  pms 

INDEX 

RAINFALL  (IN)  = 2A.1C 

f NTF  K K6 / 

R12/R24 

*K48*R72*R96 

= 67.00  cl. 00  95.70 

109.70 

:Mtk  TRS 

F C 

A jD 

TKSDA  (S6M1) 

= O.OL  515.00 

SELECT  1- 

3 

(1 =IN1T*C0NST,  2= 

ACUM  LOSS,  3 = SC  S ) 1 

115.50 


^ T E K INITIAL  LOSS(IN),  CONSTANT  LOS  (1N/HR)  = 


1 .GO 


C.10 


C . uO 


SELECT  1 -c  ( 1 - T I V L INT/t=LNIT  H/^=RA  / 4 = R l ; ■<  0 F F / 5 = P N T / ' 6 = S T 0 F ) 4 

L K T E R A I ITLE  PLEASE  - MUSU1QT 

L’TtK  STRTU/CII’CSN^AMD  RTICR  =*  63 1 00  50  . CL  1.00 


PR 

M IN 

RAIN 

LOSS 

EXCESS 

UNIT  MG 

R E C S '• 

F L C * 

3 

0 

»;.09 

0.09 

0.00 

1396. 

6 30. 

* 30 

6 

0 

L .09 

0.09 

o.cu 

4983. 

630. 

6 3 0 

9 

0 

0.22 

0.?2 

0.00 

9045. 

63C  . 

630 

12 

0 

»;  . 2 2 

0.2  2 

0 • l ■/ 

11382. 

63L  . 

oil 

1 5 

fl 

0.69 

0.51 

0 . 1 6 

1 C57v  . 

63C . 

8.-2 

1c 

0 

1 .41 

0.30 

1.11 

.-i06v  . 

630. 

3C?9 

21 

0 

C.14 

0.14 

0.00 

5923  . 

630. 

7789 

* 4 

0 

c . 1 4 

0.14 

0 .Oo 

4348  . 

63L  . 

12(19 

27 

c 

0.63 

0.30 

0.33 

3191  . 

630. 

15635 

3C 

0 

0.63 

0.30 

0.33 

234i. 

630. 

1 5931 

33 

0 

1.50 

0.30 

1 .20 

1720  . 

63C . 

16960 

36 

0 

1.50 

0.30 

1.20 

126*  . 

630. 

22387 

39 

0 

4.75 

0.30 

4.45 

927. 

630. 

36335 

42 

0 

9.64 

0.30 

9.34 

680. 

63U. 

705C0 

45 

c 

C.95 

0.30 

0.65 

50C. 

63C. 

122211 

<.8 

l. 

0.9b 

0.30 

0.65 

36  7 . 

630. 

1 678  c 8 

51 

0 

C.04 

0.04 

0.00 

26  V. 

630. 

184024 

54 

0 

L . 04 

0.04 

0.0  0 

19;  . 

630 . 

163v?3 

57 

c 

0.09 

0.09 

0.00 

145  . 

630. 

127866 

cL 

0 

0.G9 

U ,tV 

U.uL 

10  7. 

6 30  . 

V46  6 < . 

ti 

0 

( .29 

O.tiv 

0.00 

630. 

?0 5 ah . 

c t> 

G 

0.4c 

0.3U 

0.21 

640. 

52374. 

6 9 

U 

0 .1)6 

G.G6 

0.00 

6 30  . 

39  721  . 

ft 

0 

L . 1.6 

G . ob 

o . (j  L 

6 40. 

3i>24. 

?5 

C 

6 30. 

2411c. 

7 3 

c 

640. 

1640b. 

'1 

c 

630. 

1 3767  . 

c 

040  . 

1 o 2 < 5 . 

,7 

a 

630. 

76c6. 

,0 

0 

630. 

3 7c6 . 

43 

C 

630. 

4322  . 

» 0 

0 

o3G . 

3248. 

,4 

0 

63C. 

22C4 . 

1:2 

0 

040  . 

1 053. 

1 0 5 

0 

630. 

890. 

ui) 

L 

6 40  . 

7 70. 

1 1 1 

c 

630. 

733  . 

» 14 

c 

630. 

705  . 

11/ 

G 

63C. 

685  . 

i ^ G 

L 

630  . 

6 71. 

) c3 

0 

630. 

6 6 0. 

1 C 6 

G 

6 6 . 

640. 

1 <9 

G 

6:0. 

630. 

! 01  AL 

«.'  <• . 8 0 

5 .08 

19.7^ 

1 7 4 4 

2?  90. 

1:57018 

c-isr 


I 


I 


I 


HIM  A MUST QO T DAfl 

•III  ft  RESERVOIR  ROUT  INC  OVER  STRUCTURE  OF  IF 

1121  ft  INCLUDES  HUSCOOT  RESERVOIR  EFFECT  PL'  EST.  STORAGE  OF  UPSTREAM  IMPOUNDMENTS 
•131  I 37  3 

•Iftf  I 3 

•15#  K • 

HIM  N -1  31S 


•171  N 

63« 

834 

2681 

6357 

1867 

14365 

16766 

18658 

22113 

32788 

•IN  N 

61361 

185928 

158581 

179616 

1824' 

158323 

118592 

81663 

55533 

38122 

•191  N 

26891 

19616 

14562 

18689 

754' 

5181 

3594 

2348 

1217 

976 

•2N  N 

821 

758 

715 

687 

64: 

655 

638 

•211  K 

1 

•22f  T 

1 

•231  1 

1 

-1 

•241  2 

175M 

18766 

19932 

21898 

2226 : 

23538 

26928 

29261 

31592 

33924 

•251  3 

• 

3841 

9148 

17778 

2812*- 

54451 

83834 

117168 

154811 

194888 

•261  K 9V 
•271  ft 

•ZN  A 

•291  ft 


✓ 


I 


Hlfti*  A HUSCOOT  DAH 
•111  4 RESERVOIR  ROUTING  OVER  STRUC1 
•121  4 INCLUDES  HUSCOOT  RESERVOIR  EF 


• 131  B 

• 14#  1 
•IS*  K 

•8168  H 


IE  Of 
ECT  r 


-F 


37 

3 

f 

-I 


3 


315 


EST.  iRACE  I'F  .'1EAH  IMF  JNDMENTS 


8285  12431 

28613  19442 

751  698 


•178  N 

638 

721 

1638 

3637 

5E55 

7756 

8378 

8135 

•188  N 

•» 

27363 

52294 

77842 

94727 

966  43 

83758 

62142 

♦227! 

1198  N 

13374 

9391 

6699 

4818 

3467 

2493 

1844 

1291 

, 8288  N 

664 

653 

645 

648 

637 

635 

638 

8218  K 

1 

4 8228  T 

1 

1238  1 

1 

-1 

•241  2 

17588 

18766 

19932 

21898 

22244 

23538 

26928 

29268 

< 8258  3 

1 

3848 

9148 

17778 

28*  :• 

54458 

83834 

1:7161 

•268  K 

99 

31592  33924 

154818  194181 


•271  A 
N28f  A 
•291  4 


C-/  7 


r 

I 


EC  1 VERSION  DATED  JRN  1973 
PORTED  AUC  74 
HAKE  NO.  81 

ItlffftflffffftffftHIftfff 

IIIIMtltlHlIlHIMtllllUl 

EC-1  VERSION  DATED  JAN  1973 
PORTED  AUC  74 
HANCE  NO.  fl 


RU SCOOT  DAN 

RESERVOIR  ROUTING  OVER  STRUCTURE  OF  SFF 
INCLUDES  NUSCOOT  RESERVOIR 

JOB  SPECIFICATION 

NO  NHR  WIN  I DAT  I HR  ININ  NETRC  IPLT  1PRT  NSTAN 

37  3 f I • I I f « • 

JOPER  NUT 

3 I 


tmiHIII  IK  Hill  lll.lllfll  IHHHW 

SUB- AT  A RUN.  F COHPU  T ION 


1 

1ST AO  ICONP  IE 

'ON 

IAPE  IT  ,PRT 

INANE 

1 

1 

• 

1 

I 9 ( 

• 

HTOROCi  - PH  DATA 

IHTDC 

IUHC  TAREA 

SNAP 

TRSDA 

TRSPC  aATIO  ISNHU 

ISANE 

LOCAL 

1 

-1 

• 315. M 

1.1 

•.« 

8.8  1.8  9 

« 

• 

INPUT  HTOROCRA PH 

638. 

721. 

1638. 

3637. 

5955. 

7758.  8378. 

8135. 

8285. 

12438 

27363. 

52294. 

77842. 

94727. 

96843. 

83758.  62142. 

42271. 

28613. 

19442 

V * 

13374. 

9391. 

6699. 

4818. 

3467. 

2493.  1844. 

1291. 

751. 

698 

664. 

653. 

645. 

64*. 

637. 

635.  631. 

PERN 

6-HOUR 

24-HOUR 

72-HOUR 

TOTAL  VOLUME 

CFS 

96843. 

95785. 

*7299. 

28411. 

692891. 

INCHES 

2.83 

7.95 

18.87 

11.22 

AC-FT 

47521. 

1 '554. 

1*7143. 

171681. 

] 


I 


1 


] 


I 


•iiiihiii 

itllf  Hill 

itimim 

HTOROCRAPH  ROUTINC 

ISTAQ 

ICONP 

IF  ON 

[TAPE 

JPLT 

JPRT 

INANE 

8 

l 

8 

8 

8 

1 

8 

ROUTINC  DATA 

QLOSS 

CLOSS 

AVG 

IRES 

ISANE 

8.8 

8.1 

8.8 

1 

8 

NSTPS 

NSTDL 

LAC 

ANSKK 

X 

TS6 

STORA 

1 

8 

8 

1.8 

8.1 

8.8 

-l. 

1 


i 


STORAGE! 

OUTFLOW 


4764.  6»3I. 

iiZf . 54451. 


9428.  11761.  14192 

83834.  117161.  154111. 


16421 


I.  1266.  2432.  3598. 

•.  3A4#.  9141.  1777!. 


CFS 

INCHES 

AC-FT 


TINE 

1 

2 

3 

4 

5 

6 

7 

8 
9 
18 
11 
12 

13 

14 

15 

16 

17 

18 
19 
21 
21 
22 

23 

24 

25 

26 

27 

28 
29 
38 

31 

32 

33 

34 

35 

36 

37 

sun 


PEAK 

99684. 


EOF  STOR 
262. 
271. 
372. 
785. 
1291. 
1845. 
2146. 
2238. 
2251. 
2556. 
3888. 
5682. 
7626. 
9688. 
18858. 
9496. 
8851. 
5838. 
4881. 
4253. 
3388. 
2763. 
2284. 
1892. 
1565. 
1321. 
1114. 
983. 
683. 
588. 
485. 
345. 
311. 
291. 
27'. 
273. 
268. 


6-HOUR 

93968. 

2.77 

46628. 


AVC  IN 

638. 
676. 
1188. 
2638. 
4796. 
6857. 
8868. 
8257. 
8218. 
18358. 
19897. 
39829. 
65868. 
36285. 
95785. 
98381. 
72988. 
52157. 
35442. 
Z4828. 
.6488. 
11383. 
8845. 
5759. 
4143. 
2988. 

169. 

568. 

821. 

?24. 

681. 

659. 

649. 

643. 

639. 
636. 
633. 


24 -HOUR 
67298. 

7.95 

133553. 


EOP  OUT 
638. 
651. 
893. 
1694. 
3172. 
6871. 
7642. 
8126. 
8192. 
1N59. 
19635. 
45551. 
68255. 
88331. 
99684. 
85533. 
71924. 
58299. 
28889. 
23585. 
16213. 
11598. 
8365. 
6314. 
4686. 
3327. 
7676. 
167. 
1641. 
1228. 
973. 
829. 
746. 
699. 
671. 
655. 
645. 

692873. 


72-HOUR 

28339. 

18.84 

168713. 


TOTAL  VOLUME 
692873. 
18.22 
171677. 


IHIIHIH  II 


RUNOFF  SUIWART.  AVERAGE  FLOW 


HTOROCRAPH  AT 
ROUTER  TO 


PEAK  6-HOUR  24-HOUR 
8 96843.  95785.  67299. 

8 99684.  93968.  67298. 


72-HOUR  AREA 
28411.  315.88 
28339.  315.88 


1948188. 


cn 


rdMiLtf  m/v  M 
HAKE  NO.  II 

IWIHHHHHHHIlHHIi 

NUSCOOT  DAM 

RESERVOIR  ROUTIK  OVER  STRUCTURI  OF  SPF 

INCLUOES  NUSCOOT  RESERVOIR  EFFE  T PIUS  EST.  STORACE  OF  UPSTREAH  IMPOUNDMENTS 


JOB  SPECIFICATION 

M NNR  NN IN  IDA1  I HR  ININ  NETRC  IPLT  IPRT  NSTAN 

37  3BNBNNNNN 

JOPER  NUT 

3 « 


SUB-ARE*)  RUNOFF  CONFUTATION 
ISTAfl  (COMP  IEC0N  ITAPE  JPLT  JPRT  INANE 

B • « I • I I 


TAREA 
313. M 


H OROCRAPH  DATA 
7 RSDA  TRSPC 

f.B  V.l 


INPUT  HTDROGRAPH 


PEAK 

6-HOUR  24-HOUR 

72-HOUR 

TOTAL  VOLIME 

CFS  96843. 

95785.  67299. 

28411. 

692B91. 

INCHES 

2.83  7.95 

1B.B7 

IB. 22 

AC-FT 

47521.  133554. 

169143. 

171681. 

•HHMHI  »•»»»•«»»• 

< 

*#t** 

HTL  'GRAPH  R 

riNC 

ISTAfl 

ICONP 

IEC0M  ITAPE 

JPLT  JPRT 

INANE 

• 

1 

* t 

B 

B 

B 

F UTIK  DATA 

OIOSS 

CLOP  AVG 

IRES  ISANE 

•J 

M f.B 

1 

B 

NSTPS 

NSTDL 

LAl  ANSKc 

X 

TSK 

STORA 

OUTFLOW 

B. 

3B4B. 

914B.  1777B. 

2812B. 

5445B. 

TINE  EOF  STOR 

AVG 

IN  EOP  our 

I 

I 


18 

28856. 

18358. 

11859. 

11 

21388. 

19897. 

19635. 

12 

23182. 

39829. 

45558. 

13 

25126. 

65868. 

63255. 

14 

27194. 

86285. 

87635. 

IS 

27923. 

95785. 

98854. 

16 

27229. 

98381. 

88142. 

17 

75587. 

72988. 

71549. 

18 

23331. 

52157. 

58317. 

19 

2381. 

35442. 

28881. 

28 

1753. 

24828. 

23588. 

21 

28888. 

16488. 

16213. 

22 

28263. 

11383. 

11598. 

23 

!9784. 

8845. 

8365. 

24 

19392. 

5759. 

6314. 

25 

'9865. 

4143. 

4685. 

26 

'8821. 

2988. 

3327. 

27 

18614. 

2169. 

2676. 

28 

3483. 

1568. 

2167. 

29 

3183. 

1821. 

1641. 

38 

*8888. 

724. 

1228. 

31 

7985. 

681. 

973. 

32 

’845. 

659. 

329. 

33 

811. 

649. 

746. 

74 

791. 

643. 

699. 

'5 

1 79. 

639. 

671. 

34 

I 773. 

636. 

655. 

37 

17768. 

633. 

645. 

SUN 

697872. 

PEAK  6-HOUR  24-HOUR  72-HOUR  TOTAL  VOLUME 
CFS  98154.  930V8.  67298.  28339.  692172. 

INCHES  2.75  7.95  11.14  11.22 

AC-FT  461  8.  133553.  1487:3.  171477. 


HHIHHI  ttttt  >11  Olttmm  IIHHHII 


RUNOF  SUHNART.  AVERAGE  r LOU 

I AK  6 JUR  2 4 -HOUR  72-HOUR  AREA 
HTDROCRAPH  AT  • 9684 ^ . 957i;5.  67299  . 28411.  31S.N 
ROUTED  TO  I 98154  . 93198  . 67298  . 28339  . 31S.N 


* IIHtlHIHIHtHmiHHH 

EC-1  VERSION  DATED  JM  1973 
PMTED  RUC  74 
HAKE  NO.  II 


NUSCOOT  MH 

RESERVOIR  ROUTING  OVER  STRUCTURE  Oi  PNF 

INCLUDES  NUSCOOT  RESERVOIR  EFFECT  I'LUS  EST.  STORAGE  Of  UPSTREAM  IMPOUNDMENTS 

JOB  SPECIFICATION 

NO  NNR  WIN  I OAT  IHR  ININ  NETRC  IPLT  IPRT  NSTAN 

37  3 I • f I • I • 0 

JOPTR  NUT 

3 I 


• tiimtH 


tmmm 


SUB-AREA  KUNOFF  CONFUTATION 
ISTAQ  I COMP  IECON  RAPE  JPIT  JPRT  INANE 

« « f • f « • 

HTDROCRAPH  DATA 


1 

IHTK 

IUHC  TAREA 

SNAP 

TRSOA 

TRSPC  RATIO  ISNOU 

I SANE 

LOCAL 

-1 

0 313.00 

0.0 

0.0 

0.0  0.0  0 

0 

0 

INPUT  HTDROCRAPH 

430. 

834. 

7401. 

4357. 

10470. 

14345.  14744. 

18450. 

77113. 

37780. 

41341. 

105970. 

150381. 

179414. 

187441. 

158373.  118597. 

81443. 

55533. 

38177. 

74891. 

19414. 

14547. 

10489. 

7r'40. 

5181.  3!  94. 

7340. 

1707. 

974. 

871. 

758. 

715. 

487. 

48. 

455.  630. 

PEAK  o-HOUR  74-HOUR  77-HOUR  TOTAL  VOLUME 

CFS  187441.  181079.  179817.  55914.  135344s. 

INCHES  5.35  15.33  19.81  71.11 

AC-FT  89813.  737411.  337885.  334740. 


IXHHIII 


lltftttltt 


HHIHMI 


IHIHHH 


mmtm 


HTDROCRAPH  ROUTING 


ISTAQ 

ICOHP 

IECON 

ITAPE 

JPIT  JPRT  INANE 

0 

1 

0 

0 

0 0 0 

1 ^ 

ROUTING  DATA 

GLOSS 

CLOSS 

AVC 

IRES  ISAME 

0.0 

0.0 

0.0 

1 0 

NSTPS 

NSTDL 

LAC 

ANSKK 

l TSX  STORA 

I r 

1 

0 

f 

0.0  0.0  0.0  -1. 

STORAGE# 

17500. 

18744.  19937. 

71098. 

77744. 

73530.  74978.  79740 

OUTFLOW 

0. 

3040.  9140. 

17770. 

78170. 

54450.  83834.  117140. 

TINE 

EOP  S R 

AVC  IN 

EOP  OUT 

1 

1774; 

430. 

630. 

7 

17787 

737. 

677. 

I 1. 

3 

17981. 

1718. 

1134. 

4 

18416. 

4479. 

7480. 

1 r 

5 

19575. 

8314. 

7017. 

4 

707°  . 

17318. 

11870. 

I L 

7 

7077.' 

13544. 

15404. 

1 

8 

7107 

17708. 

17609. 

I 


I 

I 

J 

y 

I 

y 

! 


I 

t 


9 

21  85. 

28382. 

28499 

11 

222  4. 

27447. 

27779. 

11 

234  3. 

47871. 

55149. 

12 

24  97. 

83441. 

84817, 

13 

387 79. 

128251. 

141178. 

14 

32719. 

145899. 

173379. 

15 

33L25. 

181829. 

183798, 

14 

32243. 

178382. 

145541. 

17 

38833. 

138458. 

129347. 

18 

27449. 

188128. 

91544, 

19 

24983. 

48598. 

44324. 

28 

22974. 

44828. 

42891. 

21 

22248. 

32587. 

27979, 

22 

21494. 

23254. 

23828. 

23 

28979. 

17889. 

14889. 

24 

28428. 

12424. 

12889. 

25 

19951. 

9125. 

9283. 

24 

19514. 

4371. 

4944. 

27 

19129. 

4338. 

4937. 

28 

1883  . 

2947. 

3387. 

29 

1854  . 

1774. 

2582. 

38 

1827.. 

1892. 

1855. 

31 

1889V. 

899. 

1414. 

32 

17970. 

791. 

1129. 

33 

1789‘j. 

737. 

949. 

34 

17840. 

781. 

835. 

35 

17818. 

478. 

743. 

34 

17794. 

442. 

714. 

37 

17784. 

443. 

482. 

SUN 

1355395. 

PEAK 

4-HOt 

24-HOUR 

72-HOUR 

TOTAL  VOLUHE 

CFS 

183798. 

178585. 

129495. 

55889. 

1355395. 

INCHES 

5.27 

15.38 

19.78 

28.81 

AC-FT 

88488. 

254981. 

332254. 

334222. 

t 


»*ttH*ttt  IIHIHIH 


IHIHHI 


m tmimt* 


RUNOFF  SUNNARTf  AVERAGE  FLOW 


1 


PEAL  4-HOUR  24-HOUR 

• 182441.  181129.  129812. 

• 183791.  178585.  129495. 


72-HOUR  AREA 
55914  . 315.N 
55889.  315.11 


HYDRQCRAPM  AT 
ROUTER  TO 


4 


1 


APPENDIX  D 


STABILITY  ANALYSIS 
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